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ABSTRACT : PURPOSE: To prepare a reddish orange coloring matter having a high safety in a high 
concn, by extracting, with CO2 in a supercritical state, krill shells of which the protein has 
been decomposed by a protease. 

CONSTITUTION: Krill shells are treated with a protease to decompose the protein in the 
shells and the treatment product Is filtered. The residue of filtration is dried to give trBated 
shells having a water content of 6-8% and a mean particle size of 200 jim or lower. The 
treated shells are put into an extraction vessel 5- An extractant comprising a liq. CO2 in an 
arm. of 30-40 pts.wt. based on one pt.wt treated shells having a coloring matter concn. of 
30 mg/100 g is supplied through a supercooling apparatus 2 to a pump 3, pressurized at 
the pump 3 to 1 00-250 kg/cm^, heated with a heat exchanger 4 to 35-40^C 
to bring it into a supercritical state, and transferred to the extraction vessel 5 to extract an 
oil in the treated shells. After the pressure of the oil-contg. CO2 in ttie supercritical state is 
reduced to 40-60 l^cm^ with a pressure reducing valve 6, the CO2 is 
delivered through a selector valve 11 to the first separating vessel 7 to separate the oil, 
and recycled through a selector valve 13, a pressure reducing valve 9, a condense 10, a 
water separator 1 5, and a storage vessel 1 to the extraction vessel 5. Then, selector 
valves 1 1 and 13 are closed while selector valves 12 and 14 are opened, and the CO2 
contg. the cotoring matter is transferred to tfie second separating vessel 8, where the CO2 
is evaporated to give a cotoring matter with a concn. of 2000-1 0000 mg/1 OOg. 

COPYRIGHT: (C) JPO 



BN8OOCID: '«JP_4040S786aAJU^ 



®B^mww^n=ijp^ ® ^ m m 
§i4trF^^ (A) ^4-57853 

C 09 B B1/00 A 7537-4H 



®n m ^2-170549 

©di SI ^2(1990) 6^280 



@^ 












@^ 






ffl 


m ^ 


i^uji^fi^ajm^mfflr 1 - e -29 


@l£ 






^ 111 






®^ 






m R 


^ ^ 


I^LJjmf^iIjmtrS706- 1 


®m 


m 










®m 


m 








^*B!i.RiPim4t^®Il^ffl?^m^^26- 4 




m 


A 


:7 D V > JOS/ — r X 


^^^^^E^y 2T§ I # 1 ^ i^MH^t-^^ 
















m 


A 








m 


A 




^ m 


n7^ 



^ 

2. 4^ IIF m 5r> ie ffi 



(5) :r^rSi!a<07ic:^<??t-^5P;i»l 0%<f^^U 
« ;^ 

3 (D m m IP. m 

(D ^ m ^ ^ ^ 7y rA t < ic m ^ ^i- <^ — 




8^^«ab^VM±*f^^6 1-52 1 83^tCi±. 

it ^ r ^ ^ n ^ ^ ^ T^V:y'^(r>'^iSLmm 

c U y /< — -e J: r SS If 5r M 5 4\ 

i ^ m M V X. t -t ^ tsi 

X T yi- ;t» y t:: J: 5 as 5t !« f» « X ^ 



«ra¥ 4-57853 (2) 











X 




5> 




m 




J: 






X 










^ < <^ X s !>• 5 r- «> ^, 


















t. ft. :*-!^T5JCS-ii^ 


2> 










t± T 














E 




1 0 


0 


fa 


V^Ul 0 0 OfS1)iOttSi^b 




m 


*> 






t 






^nxijo. ^ m ^ 




t 


T 




m 


? iL 














t 


u 


T ^ 














X 


s 






T 




TC 






c 


ft: 


Id 


St 




sat 3? o X s jfti ig:- 55 t 




















^£ 






r 




S: IS 








X 


f« 


tii i- 


o 




t t> 


% 










-5 




ft 










iii 




i^ ^ 












^ iSkn \^ X ^n-t ^ ^ t 


n 


m 




$> 














3 


























^ i- 




< 












u 








^ r ? -'^ K 




if 


<7> ^ 


m 











< ^ % u X ^ o X ira x,^ Si <r> nVr <r> ^Asc^ 
^ K ?q « ^ (i. 3^ r i ^ >- -7 « ^ <o 

^ * Kffl-T'Sr fctCj;-^r'!«J5')''-cr»*&^XS4: 

W yt' U fc <> <0 T *> 

-t ^£ f:> ^ :i-dfcr^=PO^V^<i7*'"C^^'^^ 

t (7> -c -s. 



^te<fcj^?ff-Cti3 1lC£iJi. 7 5.3Kg/cm» 
±. D X -C 9 6 . 7 -C JE/ 4 3 . 4 K g 

y c m*U ±. :ti ^ \^ >- X' \± 9 . 9 r: Hi ±, 5 2.2 

a «: tl. iff if ig '35 S t ?1 ^ ^ fifi: 

^ » 5*1 ;o *a ai f> « tc m o K "C 'S- t < »^ ^ « 
m ^ m ^ i> <D X i> i> t'K ~&titm^^m\^^^t, 

fe <0 J6 tH 5^ « *C ^ ^ir X a *5 ffi 15 <t $ it- 

^ < <o ^ »f -e fsj j® <c < *ij M i- s c t *5 ^ « t * 
^ h iz m m m t vxm^^i>^^^^i9i<^ — ^^ 

^Mi la jBfc o i5 <c 5 fc. - a fk ^ « « a ^ 



NSDOCID: <JP_404057e53A_l_> 



372 





z t iz a 










^ ^ z t ^ ^ m 


izn 7 ^ 


& *j ^ ig -e 








m -^y m. iz m L- 




+* cr> M ^iJ S'J 


"C 




S 9 


Z > *s # 












^^^^ <o:H m 


i±, ^ ^ 


r I ni: m 


?^ 








^ ?R -e 


$^ ^ -r 




t> 


(T) "C i> ^ 


*N ^ fC Sti 


« <t 








?T ^ 














O :r 4f T 5 51 CO 




fife u, ^ 




?^ 


;^ $r 




-> ft. 










SX T El cS 5: 




?^ *r K 




i- 


a. 




m <o:^ m 


^ ^ J6 -r i 




% 


5> 5> » » 


O ^ ^ ^ S *r W 


-t- S 2S S 






h 




M [±i T 5 


- Sfe It ^ 


^ v« 






^ ^ « 


1 ?^ HI Si 


2 iS iS 




:y 




3 T ^ :£ 


<r> tf iz m i£ ^ 


*U )^ 


-C »i 3c ^ft 5S 


4 


^c 


*5 V^ -C 


^ (O fK ic UD iSi 


$ ix -C. 


iS 66 ^ 4^ SB 








t X ^ ^ T I 


S ^ ^ 


L- iiJ « 


5 


\z 
















»^ CO ;4- ^ T 


5 SS 











«&1¥4-57853 (3) 





It ^ ^ K 








"tr :7 -< K 


:i~ 7^ y- ^ 






>f K ^ ^ X 


/W- C 


^9 ) , 


( r :^ 7 


^ 1?- X ^ 




) 5r ^ tf <> 


<r> X, 




T ? 5- 


» 3£ 'tS 5 




/< ^ 5^ ^ 


SI 


I, ^ X ^ 


^-f ^ ^ 


« L ;t ^ 




;^ «r a a 




m\z''^ h 


^ 6 at -e. 


^? «: S 


2 


0 0 ^ m (D 




X $> 




Fi ifi ^ 6 


% 


^j: I, 8 % 




sfi ^ ^ U 


X V^ 6, 












iS tt ^ flS 


CO - ^ ft 




^ (1 ^ # T 






fe ^ Sr S -f 


-5 ^ 




o * ;^ * 


r s 


^t-^ Z 




J* l±J ^ 






t, (O 




^ It. if> 






2 S PS 


\z ^ 


rr X 1^ 


iX 












-t fc>. 


^ 1 g^<0 




m n ^ ^ -r 


5 T 


^ * 1^ 


>■ ^ >- CO ai ^ 


t^: ?a ^ r 




^ ?s « ^ 


3 0 


m g / ! 0 


Ok CD ^ T ^ 


: ^ 1 m » s 






& :fj t>> ^ ^ dfj ^ & EE ^ 


fe ^ 


^tJ 1 0 


0 K B / c m 


2 '-^C i'^ I, 2 5 0 K E / c m ^ 


(D M 6S 


f§ CO - ft 


K 9?f ^ 3 


0 


a » S 'Ic 


b 4 


0 S « 35 


^: i5 C X ^ ^ 


r 5: »c 




ix ^ m ^ 







>^#F6XE;f74 OKg/cm'^^v^ue OKg/*c 

7 ^ *» n ^r- 

Sfe ^ ^ II. ^ » ?P 1 3 t5 i E ^ 9 X H 

E ? X »r » S a «3 « 1 0 X ^« ^ iT- t ^ 

j^^nx^SSd^^aK^, 

v> X, S a ^ ?S <^ - fc ^ ^ ^ E 73 5r 3fl I 

j@a#«5gco^Sfeft^lfJ^S^3 or/i:v>U 5 0 
X:, I£?3^:300Kg/cm^''£V>U500Kg/ 

l3?rB3CX. <?Fj»l#l2iJit514SrMV^X« 
ffi#6tcJiO 40KK/'cm'/Jtl'^U60Kg/c 
m^i: Ufct*tfi?&S:^0=:«fc<tj^^l±^2^«lt8 



^ n Sfe ft: ^ ^ f^. ^ 1 © P& CO m X m t m ^ 
ux>a^*-^^fc^^^t«^^^^^^ ^2^5'ffi« 

8 H * a S 2 . 0 0 0 m g / I 00 g ^> U 

1 0 , 0 0 G m g .-^ I 00 g c 7 ^ « <^ ^ 
;^ ^ S 5fi i5 }^ ^ ^• 

'fT 7 w i: fc i o X ^ ?S « <o « V- fe ^ ^^ ^ ^ 

o Z > fC J: ^ X "X: ^ m ii- ^ X ^ 

irr-. iIc<0J:e>»cE;^:«r^-x.x2g^FSc0^ifeS 

^:itt>^S6xi>^>. 

i- t:> ^ 2 Ixl tc i- i: 9 J4 iii 5ft 

xfci9;ai«co^^co^6mi>«<i^^-c'*>^». ^i 

^-^^^n^-^ i§?^*P§S2*'iSoX:f?>'^3 

?s«i»4 -c0fScomigtic^iD.^?ixxiga^^®<^ 



-373- 



BNSDOCID: ^P_404057853A_I_> 



5 0 0 K g/c m»fc L,fcj@a?^«»<^ — ^<t^5(¥ 
4 OK g/cm*<CV^U6 OK g/cm^^i^E^F 



1-57853 (4> 

® ^ ^ t> 

E / 100 g l-v I, 3 0 m g / I OC 6 T' *> 9. ^6 3» ift 
2.00 Omg/IOOg/^v- 



UlO.OOOmg/I 


00 


g ^ 






^ O ;^ -C l±, » 












*J S5 l£ <0 IS 




Id 




m 






i<> Kl, ^ ^ cr> 




*> 












^ mi S <r> {£ iE. 






2 


S PS 




at ^ ® (r> 




:^ 




tc it 


X 




Hi 3^ K (D ^ » 


m t ^ t 7 








U T 


(/^ 




^ ft. ^ 3 El k: i± 


i« 






^ ?s 


<7> 


^ K W *r $t Ft, 




Jo 


J: 






3E 


^ ^ C t »c J: 




T 


& 




^ SB 


J: 


< FhI lOI # ^ 


m ^ ^T'-r. 














jyT5B3E2Sr3?.^ 


U 


T 




r O. 














3*5 Rt « 


1 t,, ^ 



iES2 ^igoT^I^T' 3 ^^h^Xm^^J^tt^ 

Km^^ixxtai&??^^r^ti^x. h h t> v. ^ ^ 

^^3Rl±iaflC35-cneu^U50XX JE;^300K 
g/c m»/^V^L, 5 0 OK g/c m»<7?t<or- 

C (7> :^ t a 5» * « B © - « 't: « 

ix 5, 

S5JS^»»17(i. tfifimf*lJ:9^xS<^a«3 
S'C'tV^LS OX:x E:^! O0Kg/cm»'iv^U 
3 0 OK g/cm'<bjatt^«!S»C0^/t*i-T*JO. 

<£ffi5>«tfl7f:iaja2 6-C):cu^l,3 0TX 
/340Kg/cm»/irv^l,6 OKg/cm»^f;*.« 



m m& ^ 9 X }^ fE ^ n X. ^ m ^ i ot- hj 

i««3Omg/100g) ^I?iUjt(Ka*Ji^i3£<Ol£:^3 
0 OK g/c m»/ir^^U5 00 K g/c m«<O.IB6ft 

^ iK 1^ <o ~m {tm ^. e 3 c m mm^j: 4 oma 
scigci^tf^i 0 5Pi;£^>JtfffKrfe??a;ffi^2.o 

OOmg/t00g''xvvLl O.OOOmg/'lCOgCO 
^ m ^ ^ C t t>- X {£T:5^RS|ffKl(iei^ifil.f5 

:^*rS?7Ifi, 300Kg/cm»J:5<aiE«^lt«fi^ 

<^X. a»((05i^«rt^</i:^*v I4t«*cft^ 
fSJSrWU. — HitSWffiEiOSOOKg/'cm 
'^'/u^t 5 0 0 K g/c m'(r»iaes^«)©<?5-»<t 



NSOOCrO: <JP_4O4057853A_L> 



-374 



ic <r> mm ^ -r ^ t y m ^ ic i^ \b ^ 

^ -5 t 7 K S * ^ U T 5 >S 3 EI 

f»«^»f1, mi^,^J ^ tii 0k^ <0 ^ ^ 

net] ^ Z <7> 3 OOKg/'-cm^^^V^l-S o oKgy 



una ¥4-57853 (5) 





7k 








:^ Jt fe li 




2 






7k S: ^ 


c t 


fi 




n t-:: it 


* fc 1± ^ 














3 






Hi iS O fl£ T 








0 % X 0 


^ < i ^ ir 


i± if 






^ ^ r 


S 55 7k * 








«£ jSft ^ 






fc 


X X mmi- ^ c t 




u> & ift 




it 


«5W7k^><?>*wa<o 




^ T 5 ^ ^ m 








(c 5i- r 


5 Si 7k S: » 


















r 3 












fi, :t ^ t ^ 


KI ^ 






>- ^ 


t, 5 & Sr 




o tc. ^ ^ r 5 d> 


^ V x< 


» » 3? 




-c 


^ V /-i ^ K if ^ 


5> ^: eg ^ 


u (J o 




& 




s a ^ 


m(o ~ ^ it m 


^ ^ 1* 




^ <D i> 


-o T, ^ « ^ 






^> 3'i «n s X ff 



jua h: 5e ^ (7? 3? H ^ t-r » ^ ^ 

^ 5^ ^ Iti i- 5. 

I? 2S I 

^ >- ^< ^ 'fl? » ?f <fc U r cr X r - ^ 

r." 5^ ^< ^ « s *-T o tft ^c, fft ?r a ig 

lOOg) SK g $r^^2 5 -) -y h/v<oma5Wf-I%^A 

i£;?32 0 OK z y c m^OlSBSIf^©^^— Sltm^ 

(?5**ii2^$rl398g$'1^ft:. 



$:50Kg/'cm*. iaiSC^3 0X:tL.T5fec^fAaJ 
(^^«?S**'bfe3!¥«-K8 3 3 1 mg/^.IO0g^>ffi.aa 
i^fe5»13.4gt:t^fc. 

r-ja (fe#«jgf30mg/ioog) sKg^-^^* 

2 5 y -y h /KD ttS ?f ^C ?E iA b- >s a » S 1$ 5: 
40TC(-5^I?U. 1^1% A 0 -O. /S;f)400KgX 

y^cm». tajS3ot:<tt-^^((t«'^>Tgp<^!^t* 

L#*>'^^lli^^r^^tiil''C&^»rt4 2.8mg 
/]D0gt^^iili^$rl7O3g*^ft. 

0 OK g/cm'^?5«aa^^^.ffi^^>-Sfcft;^^^ ^ ^ 

f3I^.?) 6 OKg(^^*Si$^S"^?**yaMfe**^ 5^P1 
^I^U. E?35:50Kg/cm2. taaC30t;tU 



-375- 



BNSDOCID: <JP_404057B53A„L> 



^ « ffl 3 

5iJS«i-cj^!(E*tufc <o t m - <^ <^ ^ ^ 
T^«a (fessaiffaomg / i oo g ) 2 s o g ^ 

40TCfC«f?U iaflC40T:. ffi;tj400Kg/ 

S5£5>Ktfliiajff4 0XX S;^2S0KeXc 
k: {*t >& U fc. 

COJ*^ ffiiE^J«WA-f?Hfe^aflC7 0 7 2 
mg/'10Og<Dfe|»$:O.4 4 g^#^»Ci:*5-Ct. 

:^ SS ^ 4 



«fifl¥4-57853 (6) 

U a J9E 4 0 E ;rj 4 0 O K g / c m j@ tt 

C a T S 3 



a 1 









% 


^ m 


^ m * 

( e ) 

(mr/lOOi) 


« iii 

(KJ ) 


^ aj ft 

is ) 

^ a j« 


3 


2 


15 4 9 
12.3 


3 


18-7 
16 6 0 


7 


2 


17 0 3 
4 2.8 


3 


6 - 8 
7 8 3 2 


t 14 

1 


1 


15 4 6 

2 8.3 


2 


11-9 
6 0 8 4 



fi- ^ « S ?n <C 4r « ffi i- i» ^ t /-C <0 -C. W 
« S S»J <D ^ ME X S t =2' 5? -C < ffi m /ir X H T 



4. EFffitommncSftP^ 

-h^^i^U. B2SlW;*:5E€^l<0:^^fe«:^^S-^^fc 
«>K:fm-coa;^-C 2»OA!c:5^*^Si'^S3»Cte^ 

-«t<^^fiftn:^3Rtf « - 1. ia^a»a5 "2. ^ v 

- 3, i» 55 » » - 4- *6 ai « 5, S E ^ - 6- 
^ 1 ^ « tf 7. 2 5^ W ^ - 8. » H # 9. 
)5 « » 1 O. 9J » # - 1 1> 12. 13, 14- 

Mi^n^-' 1 yr t m u # 1 6^ ffi ^ « « 
"17. E # - 1 8. E ^> K » - - 1 9 

( n 1 * ) 



376 



^SOOCID: <JP_404057853A_I_> 



«ffiJ¥ 4-57853 (7) 




-377- 



